Global Change Observation Mission (GCOM) is a follow on mission of ADEOS and ADEOS2. It is under phase A study in NASDA (National Space Development Agency of Japan). GCOM is not a series of satellites but a mission and its concept is to continuously monitor geophysical parameters which are critical to understand global change phenomena, especially phenomena related to climate change. The measurements of geophysical parameters will continue more than 1 5 years after the launch of ADEOS2. The first generation of GCOM is now composed of 2 satellites, i.e. GCOM-A1 and GCOM-B1 . The target of GCOM-A1 is to monitor greenhouse gases distribution and ozone as well as ozone related constituents from oblique orbit. The target of GCOM-B 1 is to measure geophysical parameters which are uncertain in the today's climate models. Those parameters include, but not limited to, optical thickness of aerosols and clouds, thermal fluxes, carbon fluxes, sink and source of greenhouse gases, etc. GCOM-B1 will cany three core instruments, i.e. SGLI (GLI follow on), AMSR2 (AMSR follow on), alpha-Scat (SeaWinds follow on). Another candidate instrument is ATRAS (1MG follow on). The orbit of GCOM-B1 will be a sun synchronous orbit, which is almost the same as ADEOS2. GCOM-Bl is especially powerful for the monitoring of oceanic processes. It can observe sea surface temperature, ocean color and sea surface winds simultaneously by 3 sensors, i.e. SGLI, alpha-Scat and AMSR2. GCOM-Al is planned to be launched in Feb. 2005 while GCOM-Bl is planned to be launched in Aug. 2006.
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BACKGROUND
In the late 20th century, it has been pointed out that changes of the global environment could alter the living environment for mankind. Such global environmental changes include climatic warming, rise of the sea level, decrease of forests, desertification, depletion of the ozone layer, acid rain and the decreased diversification of species. What makes global environmental changes different from conventional natural fluctuations is that many of them have been taking place due to anthropogenic causes. Although these changes have not yet reached the stage of directly affecting the life of humankind, there is a possibility that they will have major impacts in the 21st century. For the protection and survival of mankind's future generations, it is essential to predict the future courses of these global changes so that efforts can be made to eliminate or at least reduce the adverse impacts of these changes. It must be said, however, that the prediction of global environmental changes is extremely difficult. In the case of the notion of global warming caused by an increase of the atmospheric C02, while most scientists agree with the general concept, there is no commonly agreed quantitative prediction ofhow and when this phenomenon will manifest itself.
The reasons for this lack of a common prediction lie with the extreme diversity ofthe factors determining the global climate and the complicated interaction of these factors on which little scientific knowledge has yet been established. Any adequate understanding of global changes must be based on an approach which regards the earth as a single system within which various global geophysical parameters, processes affecting each parameter and the interaction between parameters are understood.
The establishment of various global geophysical parameters using conventional observation and measurement methods primarily based on field campaigns, however, has been found to be extremely difficult if not impossible. Satellite observation is essential for any attempt to solve global environmental problems.
When an attempt is made to measure a geophysical parameter from a satellite, one type of sensor may not necessarily be sufficient to measure the said physical parameter. The combination of a sensor designed to measure electromagnetic waves with a sensor designed to measure the atmosphere often plays an important role in improving the measurement accuracy when the measurement subject is either the sea or a land area. It is also true to say that many phenomena relating to the global environment involve a number of interactions. Facing such a situation, it is essential to simultaneously measure all of the geophysical parameters affecting these interactions. To make it possible to conduct the required measurement, a satellite with multiple sensors must be launched and the measurements conducted by these sensors must be integrated.
Global environmental changes are not only due to anthropogenic causes but also to natural fluctuations. Long-term observation covering the period of natural fluctuations is essential in order to distinguish the natural fluctuation components from anthropogenic components. It is against this background that the NASDA has been continuously developing the ADEOS II with a view to its launch in fiscal 2001, following the launch of the ADEOS in 1996.
GCOM MISSION CONCEPT

Subjects of GCOM
The GCOM aims at continuing and improving the observation conducted by the ADEOS and ADEOS II with a view to accumulating the scientific knowledge necessary to elucidate global environmental problems.
In regard to global warming, the GCOM intends the measurement of most factors involved in the energy cycle and material cycle, which are the main mechanisms determining climate change, and also analysis of the relevant processes. While the measurable physical parameters are detailed in 2.2, the parameters directly related to the energy cycle are temperature, water vapour, clouds, aerosols, albedo, heat radiation from the atmosphere and estimated air-sea energy flux, etc. Within the material cycle, the water cycle is directly related to the energy cycle. In regard to the water cycle, the measurement of precipitation and estimation of evaporation are important.
In addition to the water cycle, measurement of the carbon cycle is a key subject regarding the material cycle. In this particular field, apart from the measurement of such greenhouse gases as C02, CH4 and 03, the GCOM aims at estimating the primary production as well as carbon flux based on measurement data on land vegetation and phytoplankton.
In regard to ozone changes in the atmosphere, monitoring of the stratospheric ozone, particularly ozone in the polar regions, will continue. Moreover, efforts will be made to measure the tropospheric ozone which is thought to affect the acid rain and warming processes and to analyse the ozone-related chemical processes in the atmosphere.
In regard to changes of the land environment, the measuring subjects are tropical forests and the global distribution of vegetation and its changes. In regard to the cryosphere, the size and albedo of ice coverage and snow coverage are measured and their interaction with the climate is analysed.
Expected Achievements of GCOM
As a succeeding satellite in the ADEOS series beginning with the launch of the first ADEOS in 1996, the GCOM is expected to make the following achievements by the end of its mission (around 2010).
As a succeeding satellite in the ADEOS series beginning with the launch of the first ADEOS in 1996, the GCOM is expected to make the following achievements by the end of its mission (around 2015).
(1) Global Warming
• Understanding of the global warming by global and long-term measurement data on various parameters.
• Separation between natural variability and trends using the data set covering the 20 year period from the launch of the ADEOS or the 15 year period from the launch of the ADEOS2. 
GCOM Satellites
After the ADEOS accident, NASDA has decided to use small or medium scale satellites rather than large satellites. GCOM has been divided into two satellites in order to meet this strategy. They are tentatively called GCOM-A1 and GCOM-B1.
GCOM-A1 will have an oblique orbit and will carry two sensors which will measure ozone and greenhouse gases. The tentative specifications are as follows. orbit: altitude: 700km, inclination angle: 70 mass : 1 -1.5 ton GCOM-B1 will have the same orbit with ADEOS and ADEOSE and will focus on energy cycle and material cycle. The tentative specifications are as follows. orbit : altitude : 800km, inclination angle : 98°.
mass : 2 -2.5 ton
Core Sensors Required for GCOM-A1
In order to provide ozone and related constituents as well as stratospheric greenhouse gases, two core sensors are the candidates for GCOM-A1 . They are ODUS which will be provided by NASDA and SOFIS which will be provided by JEA.
Core Sensors Required for GCOM-B1
In order to perform the planned measuring operation by the GCOM, 3 sensors are considered as primary candidates They are SGLI and AMSR2 which will be provided by NASDA, and a-Scat which will be provided by NASA/JPL.
Details of GCOM-A1 SENSORS 1) ODUS (Ozone Dynamics Ultraviolet Spectrometer)
The ODUS is an ultraviolet spectrometer designed to measure total ozone and is the successor to the TOMS. Compared to the TOMS, it has several improved characteristic, e.g., continuous measurement of spectra, induction of aerosol amount, higher spatial resolution, addition of total NO2 measurement (400-420nm band), etc.
The ODUS has the following main objectives. The SOFIS will basically inherit the functions of the ILAS2 as its successor and new specifications will be set for the efficient monitoring of GHGs in the upper troposphere and lower stratosphere. In order to achieve this requirement, SOFIS will be a sun occultation infrared sensor like ILAS, but will measure continuous infrared spectrum with higher spectral resolution by adopting Fourier transform spectrometer. 52.8 10 400
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The largest difference between AMSR and AMSR2 is its weight and size. AMSR2 will be more compact than AMSR.
3)a-Scat a-Scat is a Ku band microwave scatterometer and its objectives are as follows.
• Global measurement of sea surface wind velocity and wind direction
• Measurement of sea ice distribution 
